Behavioral and neurochemical effects of opioids in the paramedian midbrain tegmentum including the median raphe nucleus and ventral tegmental area.
Injections of morphine into the median raphe nucleus (MR) of rats produced a dose-dependent, naloxone sensitive increase in locomotor activity. Dose-dependent increases in activity also could be produced by intra-MR injections of the mu-opioid agonist Tyr-D-Ala-Gly-MePhe-Gly(ol)-enkephalin (DAMGO) and the delta-opioid agonist D-Pen2,D-Pen5-enkephalin (DPDPE), but not by the kappa-opioid agonist Dynorphin A (1-13). Mapping studies demonstrated that DPDPE produced larger responses when injected into the MR than into a number of adjacent structures, whereas the effective zone for obtaining responses with DAMGO appeared to extend forward into the caudal portion of the ventral tegmental area. The induction of hyperactivity by DPDPE and DAMGO was unaltered in animals with large depletions of forebrain serotonin produced by injections of 5,7-dihydroxytryptamine, suggesting that these effects were not mediated through serotonergic mechanisms. Post-mortem assays indicated that serotonin turnover in the hippocampus was reduced slightly after intra-MR injections of DPDPE, but no effects were observed after injections of DAMGO or Dynorphin A (1-13). Injections of either DPDPE or DAMGO into the MR resulted in a large increase in dopamine turnover in the nucleus accumbens. Finally, intra-MR injections of DAMGO or Dynorphin A(1-13), but not DPDPE, stimulated ingestive behavior in nondeprived animals, although the effects were substantially smaller than those seen after injections of muscimol. These results demonstrate that pronounced behavioral and neurochemical effects can be produced by stimulation of opioid receptors within the MR and that the pattern of these effects depends upon which opioid receptor subtype is stimulated.